tence; (2) Cognitive Independence or Orientation (CI): ability to orient oneself in relation to one's surroundings, and to sustain a customary level of independence without the need for supervision; (3) Mobility (Mo): ability to move about effectively in ones surroundings; (4) Occupation (Oc): ability to occupy time in a manner customary to one's sex, age, and culture; (5) Social Integration (SI): ability to participate in and maintain customary social relationships; and (6) Economic SelfSufficiency (ESS): ability to sustain customary socio-economic activity and independence (Hall et al. 1998) . Whiteneck et al. (1992) reported that test-retest reliability coefficients for the CHART were between 0.80 and 0.95 for each subscale score and confirmed the validity of this assessm e n t s y s t e m i n i n d i v i d u a l s w i t h S C I . Furthermore, other psychometric studies using the CHART have reported reasonable results with different subjects (e.g. stroke survivors and people with traumatic brain injury) (Segal and Schall 1995; Cusick et al. 2000) . In Japan, the CHART-J has been applied for stroke survivors, and demonstrated good reliability as assessed by the results of test-retest. (Kumamoto et al. 2002) . However, relatively little investigative research has been published relating to SCI handicap in Japan.
Therefore, the purpose of this study was to investigate the reliability and validity of CHART-J for SCI individuals, and to determine factors affecting SCI handicap.
METHODS Participants
Two hundred and ninety-three SCI individuals participated in this study. They were recruited from a database maintained by the National Rehabilitation Center for the Disabled (NRCD), which is a major primary rehabilitation institution in Japan. All of the participants had received rehabilitation care in the NRCD and lived in the community. In an attempt to ensure physical and mental stability of SCI individuals, participants were confined to those aged 18 years or over and those who had sustained the injury at least one year previously.
The protocol of this study was approved by lows: age distribution is bipolar, with peaks at 20 years and 59 years, and more than 80% of SCI individuals are male. Many individuals with SCI can mobilize with a wheelchair and cognitive ability is invariably intact. In addition, most SCI individuals are able to work to an extent similar to those without injury. Nonetheless, SCI impacts on both families and society as a whole, as well as profoundly impairing the functional independence of the injured person. Additionally, SCI may substantially influence the individual's life, including social roles, personal goals, and hopes for the future. For individuals with SCI, a rehabilitation program aims to enhance adjustment to life following SCI by equipping individuals themselves and their family and friends with the skills and resources required for community living (Segal and Schall 1995) . It is therefore important to understand what interferes with such individuals fulfilling social roles, as through these roles, they can adopt a community-based life as independent and productive members of society. Physical rehabilitation clients who do not fully perform their roles in society may be considered handicapped (Whiteneck et al. 1992) . The World Health Organization (WHO) has defined handicap as a disadvantage for a given individual, resulting from impairment or disability, that limits or prevents the fulfillment of a role that is normal (depending on age, sex, and social and cultural factors) for that individual (WHO 1980) .
Handicap also reflects interaction with, and adaptation to, the individual's surroundings. Many studies have been performed into instruments for social support, and life satisfaction (Vickrey et al. 2000; Wang 2002; Han et al. 2004; Miehsler et al. 2004; Kuwahara et al. 2004 ). Although it is necessary and important to quantify the handicap sustained by an individual with SCI, few instruments are available to quantify this. One of the best developed and most often used measures is the Craig Handicap Assessment and Reporting Technique (CHART) (Whiteneck et al. 1992 (Whiteneck et al. , 2001 . Following the WHO conceptual model, the CHART has the following six domains: (1) Physical Independence (PI): ability to sustain a customary effective independent exis-the ethics committee of the NRCD.
Data collection procedures
A self-administered questionnaire was mailed to 926 SCI individuals living in the community, who had been discharged between 1992 and 2001. Two hundred forty three of the 926 questionnaires were returned due to changed or incorrect address, and 274 recipients did not respond. Hence, a total of 409 individuals replied to the questionnaires and participated in this study.
Within 21 to 25 days, 121 of the 409 individuals who replied to the first questionnaire were sent a second one containing the CHART-J. Of those 121 individuals, 54 who completely filled out the two forms by themselves were chosen as targets for the test-retest reliability research.
Of the 409 individuals with SCI, 293 who answered all the questions (including age, gender, injury level, cause of injury, and current employment status) participated in the discriminant validity study. The upper age limit was set at 60, as it was considered that people are able to work until this age.
Instruments
The questionnaire consisted of items regarding medical condition, motor function, performance in basic activities of daily living (BADL) and instrumental activities of daily living (IADL), and level of handicap. Several demographic questions, such as gender, age at injury, injury level, impairment level, place of residence, education completed, and primary employment/training status, were included in the same questionnaire. The Barthel Index (BI) (Mahoney and Barthel 1965) was used to assess BADL, the Franchey Activity index (FAI) (Schuling et al. 1993 ) to assess IADL, and the CHART-J to assess handicap. In this study, five domains of the CHART-J were used; PI, Mo, Oc, SI, and ESS. CI was not assessed, reflecting the fact SCI does not cause cognitive impairment.
Each of the CHART-J subscales was scored with a minimum of 0 points and a maximum of 100; the latter representing performance equal to that of the average non-disabled person. Subscale scores were summed to obtain a CHART-J total score reflecting overall handicap level, with higher scores indicating a lesser handicap level, or a higher level of social and community participation.
Statistical analyses Reliability of the CHART-J
Reliability was estimated using the test-retest method. This was performed in 54 participants (male = 45, female = 9), with an interval of 21-25 days between the two tests. Pearson's coefficients of correlation and paired t-tests were the statistical methods used to compare CHART-J scores between the 1st and 2nd mailout.
In addition, a paired t-test was performed to check differences in responses to the test and the retest questionnaire for each domain. SPSS 11.0 J for Windows was used for all statistical analyses, with level of significance set as p < 0.05 (twotailed).
Validity of the CHART-J
Validity can be assessed using such methods as content validity, criterion-related validity, construct validity, and discriminant validity. In the present study, we had already confirmed content validity through appropriate translation (Brislin 1970; Kumamoto 2001) . Discriminant validity was determined by assessing the score differences between the employed and the unemployed using an unpaired t-test. In addition, we performed unpaired t-tests to determine intergroup differences with respect to age, duration after onset, onset age, Bl, and FAI, and conducted Chi-square tests to assess differences with respect to gender, education level and cause of injury.
RESULTS

Characteristics of participants
A total of 293 individuals (male = 246, female = 47, mean age = 38.3 years) participated in this study. Tables 1 and 2 show demographic characteristics of participant in the test-retest study and discriminant validity study.
Reliability of the CHART-J
Subscore correlation coefficients and t-values are shown in Table 3 . Test-retest reliability (Pearson's correlation coefficients) ranged from 0.53 to 1.00 for all items (p < 0.001); on paired t-test, no significant differences were apparent between the test and retest for any of the subscales. When collecting the data, 36 of 90 individuals who returned the retest did not provide complete data. However, there were no significant differences between these 36 participants and the other 54, in terms of gender, age, age at injury, education, cause of injury, Bl, FAI, or employment (ttest, Chi-Square, p > 0.05). The 54 participants who returned complete questionnaires were therefore considered representative of all 90 individuals who returned the test-retest questionnaire. Table 4 shows the results of the unpaired t-test for assessing discriminant validity. The employed had significantly higher scores than the unemployed, other than for "SI" (t = 0.997, p = 0.319). The scores of each item for social integration were therefore compared among the employed and unemployed, using the unpaired t-test, to obtain more detail. The results indicated significant differences between the employed and unemployed with respect to two items; contact with business or organizational associates, and initiation of conversations with strangers (Table  5) . In this discriminant validity study, significant differences were apparent in time after injury, age at injury, BI, FAI, and education level between the employed and unemployed (Table 6) .
Validity of the CHART-J
DISCUSSION
Handicap is an important variable for assessing reintegration into the community in SCI individuals. The CHART is the one of the best developed and most often used measures for assessing handicap. Although the CHART has been translated to Japanese following Brislin's method, reliability and validity had not been confirmed for SCI individuals in Japan (Kumamoto 2002) . Therefore, the objective of the present study was to confirm the reliability and validity of the CHART for SCI individuals in Japan.
Reliability of the CHART-J
We examined the test-retest reliability to assess the reliability of the CHART. Correlation coefficients between test and retest ranged from moderate to very high (r = 0.53 -1.00, p < 0.01). Whiteneck et al. (1992) reported coefficients of test-retest reliability of between 0.80 and 0.95 for SCI. In Japan, Kumamoto et al. (2002) reported test-retest coefficients of 0.55 -0.92 for stroke survivors in the community, and in Taiwan, Wang (2003) reported test-retest coefficients of 0.59 -0.98 for SCI. In Whiteneck's study, test-retest took place within approximately one week. Considering the fact that the test-retest interval in the present study was 21 -25 days, reliability of the CHART-J was determined adequate for administration to SCI individuals.
Validity of the CHART-J
Employed respondents exhibited significantly higher subscores than unemployed respondents in all CHART subscales with the exception of "SI" (t = 0.997, p = 0.319, unpaired t-test) . A recent study of SCI individuals in Taiwan confirmed discriminant validity between the employed and unemployed (Wang 2003) . Work is often one of an adult's central concerns, and occupational role not only contributes to an individual's development but also reflects his/her mastery and productivity in society (Hasselkus 1998) . Indeed, Trombly (1989) reports that work is one of the most important social roles for individuals to fulfill during their lifetime. Accordingly, employment could be a partial indicator used to measure handicap. Using current employment status to identify the discriminant validity would be expected to be adequate; however, SI domain did not differ significantly between two groups. The SI domain includes eleven items, nine of which concern the number of children, relatives, flat mates, attendants, friends, family members, and personal relationships with others. These items may not be directly related to employment or SCI, and might reflect previous personality or lifestyle, whereas items concerning the number of business associates and conversations with strangers are clearly related to employment and working situation. Additionally, when scores of each item in the SI domain were compared between the employed and unemployed using unpaired t-tests, significant differences were apparent in mean scores for the items related to business associates and conversations with strangers. Discriminant validity might therefore be confirmed in all domains between the employed and unemployed by using employment as external criterion. However, when the CHART-J is used to access the handicap, the score for the SI domain and each of its items should be carefully evaluated, if necessary.
Further analysis was performed between the employed and unemployed in order to confirm differences between the two groups. The employed tended to be younger at injury (t = −4.90, p = 0.0001), and to have experienced the injury less recently (t = 2.80, p = 0.006). They also tended to be more independent in BADL (t = −7.95, p = 0.0001) and IADL (t = −10.53, p = 0.0001) and to possess a higher level of education (χ 2 = 5: 0.05, p = 0.28).
According to a review of recent research, demographic variables that can influence return to work for persons with SCI include age at injury, chronological age, gender, education, ethnicity, marital status, and pre-injury work intensity (Yasuda et al. 2002) . Male gender, physically light to moderate job before injury, high BI score, high educational level, and post-injury education were significant predictors of returning to gainful work after injury (Tomassen et al. 2000) . In this study, age at injury, time after injury, BADL, IADL, and high educational level were suggested to influence return to work for individuals with SCI. Hence, further studies are required using the CHART-J to determine which factors affect an individual's occupational reinstatements in order to measure handicap in Japan.
The present study had several limitations. Firstly, there were methodological difficulties in confirming absence of significant differences between respondents and non-respondents. Secondly, we selected employment situation as the indicator of handicap in discriminant validity. In the future, several more indicators should be considered when performing validity studies of level of handicap assessment.
Nonetheless, use of the CHART-J might help to provide a better understanding of Japanese people with disability and could be beneficial for developing effective rehabilitation programs.
